Inhibition of NFATx activation by an oligopeptide: disrupting the interaction of NFATx with calcineurin.
Calcium-dependent phosphatase calcineurin (CN) regulates the activation and nuclear translocation of NFAT. We identify here a novel CN-binding motif in one member of the NFAT family, NFATx, and a peptide based on this motif, Pep3. Pep3 binds CN and competes with wild-type NFATx for CN interaction. Amino acid mutations within Pep3 show that multiple amino acid residues are required for the effective functions of Pep3. Ectopic expression of Pep3 in a Th clone via a retrovirus-mediated gene transfer could selectively block the nuclear translocation of endogenous NFATx, whereas it had little effect on the nuclear translocation of another member of the NFAT family, NFATp. Furthermore, in transfection experiments, Pep3 also blocked the nuclear translocation of transfected NFATx, but not NFATp, in the B cell line M12, demonstrating specific inhibition of Pep3 for NFATx. Importantly, several cytokines produced by the T cell clone were severely repressed by ectopic Pep3, and indeed, the production of these cytokines was enhanced by the expression of wild-type NFATx. Our results show selective inhibition of NFATx activation and cytokine expression by Pep3 and suggest a new approach for studying the biology of each NFAT family member. This approach may provide an opportunity for pharmacological targeting of Ca(2+)-dependent signaling events.